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ABSTRACT
Big Chetac Lake (WBIC 2113300) is a 1,92€re stratified drainage lake in southwestern SawyeZio

The lake ieutrophicwith a littoral zone that reachd@.5ft in the spring of 208. Following the
acceptance of a three year exotic species control grant to actively manage&yshyndweed
(Potamogeton crispQstheBig Chetac Chain Lake Associatiand theW/DNR chemically treagd 90 acres
on the lakén both 2013 an@014 and 55 acres in 2013l of these treatments occurred in the north bay
I an area wher€LP hadnearly completely dominadehe plant community Althoughno treatment
occurred in 2016 we were asked to conduPetite Ponar dredgairveyin both thenorth bayandboat
landing bay/westernontrolbayareago see how CLP had responded folingva year without
managementThe survey dund CLP turions &6 of 85 survey points (65.88&bveraggin the north bay.
This wasan increasein coverageof 51.35% from 2015when we found turions at 3¥ints(43.53%
coverage)however, it wastill 23.29% lower thanhte 73 point$85.88% coveragdhey were found at
prior to the 2013 treatmentAlong with the moderately significant increaseoiverall coveragép =

0.002) themeanturion densityin the north bay alsoincreasedby nearly 33% from 64.50 turions/rh
with a standard deviation of-203.48 turions/min 20150 85.75 turionsn? with astandard deviation of
+/-157.70turions/nt in 2016 This representedi¢ highest density afirions foundn the north bay during
any ofthe four fall surveysin the control bays, turionsoverage dropped fro@4 of 29 points (82.76%h
2015 to 20 points (68.97%) in 201& decreasef 16.60. Most of this drop in coverage in 2016
occurred in previously low density areas on the outer edge of the littoral zone. This, coupled with an
increase in the number of shallow water turions, producedan densitpf 127.52 turions/fhanda
standard deviatioof +/-235.02 turions. Both of these values were higher than 2015 when wedound
averageof 69.69turions/nfwith a standard deviation of-§1.88 Whencomparingdensities fron2015 to
2016, these results demonstrated aon-significant increasein meanturion density in the north bay
area (t = +0.96, p = 0.17), and asignificant increasein the control bays ¢ = +1.24, p = 0.04). Within the
north bay, the number of points predicted to be at the nuisance level (der@esirons/mM) also
increased 83% from four in 2015 to seven in 2@IHough this was still well below the 26 predicted
nuisance points (30.59% of all points) found during the 2013 pretreatment survey. In the control bays,

there were four nuisance ptsnwhich was identical to the pretreatment baseline
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INTRODUCTION:
Big Chetac Lake (WBIC 2113300) is a 1,92€re stratified drainage lake in southwestern
Sawyer County, Wisconsin in the Town of Edgewater (T37N RO9W S19 NE NE). It

reaches a maximum depth of 28ft in the narrows between the islands in the south basin and
has an average depth of approximately 14ft (Busch et al. 1967). The lake is eutrophic
(nutrient rich) in nature with summer Secchi readings aver&y@#ff over the pas?l

yearsin the north bayWDNR 2016. This poor to very poor water clarity produced

littoral zone that extended to approximately 12.5ft in the spring @.20he bottom
Ssubstrate is predominately muck in the | ak
ends, and a mixture of sand and rock along exposed shorelines, tlakemdrrows, and

around the islands (Busch et al. 1967).

Figure 1. 2016 ProposedSpring CLP Treatment and Control Areas

Curly-leaf pondweedRotamogeton crispgigCLP), an exotic invasive species, is abundant
in Big Chetac Lake. The 2008 spring peimtercept survey found CLP dominated

approxi mately 30% of the | akebs surface ar
bays, almost always formed a solid capdn up to 10ft of water, excluded most native
pl ants, and often made boating difficult.

late June/early July contributes significantly to phosphorus loading (James et al. 2002)
making itafactorintheek e 6s summer al gae bl ooms that n
and quality.

In 2013, after years of study and discussion among board members, residents, local
businesses, and the WDNR, the Big Chetac Chain Lake Association applied for and
received dahreeyear WDNR exotic species control grant to begin actively managing CLP
chemically and manually. After evaluating the 2008 maps, it was decided to treat 90 acres
in the north bay in both 2013 and 2Qbdit, afterthe fall 2014 turion survey and the 2015
pretreatment surveevealed a significant decline in CLP distribution and density, the area
treated was reduced to 55 adre2015 Because th015 fallturion survey suggested

there would still be significant amounts of CLP in the north iayasproposed to treat
thesame area in 261(Figure J; howevera group decision wadtimatelymade not to

treat the north bay in 2016



CLP LIFE HISTORY AND STUDY OBJECTIVES :

Although Curlyleaf pondweed occasionally reproduces by seed, the vast majqolgntd
resprout fronstiff overwintering buds called turions that are normally producedimber
by the plants prior to their late June/early July senescence (Figubdt@) thepinecone
like turionsgerminate in late fall or early wintgolantscontinue to grovslowly under the
ice. Following ice out, growth accelerates, and @aapidly canopy allowing them a
competitive advantage over slower growing native spgCiapers 2005)

R
Figure 2. Germinating CLP Turionsi North Bay of Big Chetac

Research suggests approximately 50% of turions germinate in a growing season while the
rest remain dormant until the following growing season when another 50% will germinate
(Johnson 2012). Depending on the level of turiorssgten locationand knowing that
latentturions may be able to survive fover 5 yearsn the sedimentt may take several

years of control t (R Mewrhaa WoftM ubhpobdishgiltdatay i on b a

In 2013, we conductealbaselinePonar dredgéurion survey inthe scheduled treatment
and control areasnd a followup turion survewfterthe treatment and summer growing
season. This survey demonstrated a highly significant reduction in turions in the north bay
treatment area, bubrsignificant change in the two control areas. Following2it
treatment and summer growing seagar, fall surveyfound he turion density had
experienced a further significant decliméile the two control areas had a significant
increase.The fall2015turion survey found thatdespite the total coverage declining,
turion densityunexpectedlyghoweda nonsignificant increase in the treatment area while
the control areas had a nsignificant decline. Although no treatment occurred ib&0

we wereagainasked to conduct a fall survey to sex treating the north bay had impacted
thet ur i o n Thisbreportksdhe summary analysis ddttsurvey completed on
October 3631, 2016. For ease in understanding the changes that have takenrpthee
bay, we have included data from &WNe turion surveys



METHODS:

Ponar Dredge Turion Survey:

Within the initial2013 proposed treatment and control ateapefils, we used Hawt
Analysis Tools Extension to ArcGIS 9.3.1 to generate regular points at the rate of
approximately 1 poinfor every 1.2%acres. This resulted in a sampling gridtaling 14

points of which85were inthe97.5 acrenorth bay 21werein the 25 acrewestern control

bay, and 8verein the7.5 acreboat landingcontrolbay (Figure3) (Appendix [). This

same sampling grid was used for each offivesurveys to allow for the most accurate
comparison possible.
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Figure 3: 2016 Turion Survey Sample Points

During the surveys, we located each point with a handheld mapping GPS unit (Garmin
76CSx) and usedRetite Ponadredgewith a0.0232m? (36in?) sample area to take
bottomsedimengrabfrom each side of the boat at each locatidrhese samples were
then rinsed in a fine sieve separate out the sediméRigure 4). Samples withigh
numbers of turions/levelsf detritus were bagged for later analysis at which time we
discarded allatten turions, tallied all live turions, and multiplied the combined total live
turions from the two samples by 21.53 to estimate turicnafmach location. This value
gives an idea of how many CLP plants will germinate in an area in 2017.



Flgure 4. Ponar Grab and Tunon Slevmg



DATA ANALYSIS:
We entered all data collectedto an Excel spreadshestid used standard formulastive
data analysis tool pack to calculate the following:

Total number of points sampled This value isthetotal nunber of points on the lake
within each study area. We took two Ponar samples at each sampléupimigteach
survey

Total number of live turions: This value includes all live turions found at all sites within
a study area.

Total number of points with live turions: This number includes all survey sites that had
at least one turion iaither of the Ponar samples taken at the site.

Frequency of occurrence: The frequency ofurionsis generally reported as a percentage
of occurrences at aflample pointsThe value is used to extrapolate coverage within the
study area.For example, if 20% of all sample sites haweons it suggests that 20% of the
study areavill have at least some Curleaf pondweedoverage.

Points at or abovenuisance level: This value gives the number of survey sites within the
study area that were above the moderate nuisance thr¢Blplce 5) Research suggests
that wherthe turiondensity is at or above 2007mhe resulting CLP growth is likely to at
least moderately impair navigati@dohnson 2012).

Turions/m2 - Impairment
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Figure 5: Predicted Navigation Impairment Based on Turion Density

Percent nuisance level:The percentage of nuisance points divided by the total survey
points can be extrapolated to determine what percent of the study area is likely to have at
least moderate navigation impairment during the coming growing season.

Mean turions/m?* This valueis the average number of turiémé when pooling the data
from all survey sites regardless of whether or not they had tupi@sent

Standard deviation of turions/nf: This value tells us how far apart the data is from the
mean. A low standard deviation suggests most points have a turion densigstisanilar
to the mean, while a high value suggéserewas greagr variability in turion density
within the samplarea.




Pre/PostTreatment, Spring/Fall, and Year/Year Significance:

Density data from the fivesurveys wasinalyzedusing paired-tess aswe returned to the
same sites during each sur@gble 1) For total distribution comparisoms 2016 we
alsousedChi-square analysis. All differenceBre/podtreatmentspring/fall and
year/yeay were determined to be significantpat .05, moderately significant at< .01,
and highly significant gb < .005

RESULTS AND DISCUSSION:

May 2013Ponar DredgeTurion Survey:

During theinitial May 11-12, 2013 pretreatment turicurvey, we found Curleaf pondweed
turions at73 of 85 survey pointsg§5.88%) in the north bay treatment area, and in 23 of 29
points (79.31%)n the control bays (Table 1)n thenorth bay treatment area, 26 points had
densities of 200 turions/or higher suggesting that over 30% of the north bay would have
experiencd moderate to severe navigation impairment without manageiriguir¢ 6)
(Appendix II). Results from the controldys suggested lower over@lLP densities with only
four points or approximately 14% of the area reaching the nuisance level.

We found thatnitial turion densities werdighly variable as thetandard deviation in the north

bay was + 151.88 around a mean density of 158.59 turioAsim generalCLP in the deeper

water areas in the soutentral parts of the bed and over sandy shoreline areas on the north and
east sides of the bed had lower densitibBe areas over organic mucktime 48ft range had

the highest densitiggigure 6) Mean densities in the control bays were 43% lower than in the
north bay with an average of 68.21 turions/however as inthe north bay, turiondensities

varied widely as the standard deviation w#&s71.32. In the boat landing bay, density

appeared to be primarily a function of depth, while in the western bay, both the eastern and
western sides of the bed had reduced densities. This is likely related to increasing depth on the
east, and, potentlg, competition froma diverse native plant community the western edge.

September2013Ponar Dredge Turion Survey:

The September 289, 2013 posttreatment turi@urvey revealed an approximately 23%

reduction in overall turion coverage in the north treatment area with 56 of 85 points having live
turions presen65.88%) (Figure 7)(Appendix Il). Coverage in the control bays was also

down 8% with 21 of 28iteshaving turions. Although a majoritf points in the treatment

areastill had viable turions, the nuisance level was reduced almost 75% witrsengnpoints

still having densities >200 turions?minterestingly, the control bays also experienced.8%5
reduction in predicted nuisance coverage with a single point exceetitigréshold.

Overall mean turion density in the treatment area decré&ds@¥ to 71.33 turions/rh

Although a decline in density was not surprising, Wes greater than the expected reduction
of 50% based on predicted germination ratesrthermore,his value suggests there was
minimal survival orregrowthof CLP plantdollowing treatment.In the control are; mean
density declined nearly 7% indioag that CLP plants produced turions at a rate slightly below
replacement level. Densities continued to be highly variable in the treatment area as the
standard deviation of +142.93 was twice as high detmean. The control aedtandard
deviationof +/- 88.07 was alsabove the mean density of 63.02 turiorfs/m
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November 2014 Ponar Dredge Turion Survey:

When compared to September 2013, the November 204ydemonstrated 12.50%
reduction in overall turion coverage in the north treatment aread@1i 85 points having live
turions presenty7.69%) (Figure8) (Appendix II). This was also a nearly 33% reduction from
the 73 points turions were found at during the original 2gHslinepretreatment surveyin

the control baysvhere coverage fe8.7% in 2013, we found turions at 19 points suggesting a
further 9.5% decline (13% overall when compared to the original survey). As in fall 2013,
we found that thenajority of points in the treatment area still had viable turiddewever,

only five points (5.88%) were predicted to be atribesance levelith densities >200
turions/nf. This was a reduction of over 80% when compared to the 26 nuisance points
(30.59%)in the original pretreatment surve¥he control bayswhich hadexperienced a 75%
reduction in predicted nuisance coverag2013, jumped back to their baselitttal of four
points (13.79%)

Overall mean turion density in tiieatment area decreased by 35(#%29 turions/rf) when
compared to fall 2013 (71.33 turiongjmand by 70.8% when compared to the pretreatment
baseline (158.59 turionsfin Despite this positive outcome, we noted that it was less than the
50% decline we would have expected if the treatment had killed all turiorghthat have
germinated. This may mean tlsaimeturions germinated after the treatment due to the late
sding, or it could mean that conditions al
additional CLP plants germinategrow, and set turiondn the control areg mean density
increase®7.6% over fall 2013 levels t86.74turions/nf. Densitiesn the treatment area were
much less variable (+7/4.52) compared to fall 2013 (¥42.93). The control aredsstandard
deviationjumped sharply to +138.68 (up from+/- 88.07in fall 2013)

October 2015 Ponar Dredge Turion Survey:

When compared to Nevnber 2014, the October 2015 survey demonstrafiedeer 244 %6
reduction in overall turion coverage in the north treatment area@with 85 points having live
turions present43.53%) (Figure9) (Appendix Il). This was also a neaB@% reductionfrom

the 73 points turions were found at during the original 2013 baseline pretreatment survey. In
the control bayscoverage was the highest we have ever documented with live turions present
at 24 points (82.76%). This was an increase of over 26% froverNber 2014 when we found
turions at 19 points (65.52% coveragad almost identical to theitial coverage in 2013 of

23 points (79.31%)In the north treatment area, fquuints(4.71%) (down from five points
(5.88%)in 2014)were predicted to be #ie nuisance level with densities >200 turiorfs/m

This was a reduction @imost85% when compared to the 26 nuisance points (30.59%) in the
original pretreatment surveyn fall 2015, he control baysvere again atheir 2013baseline

total of four pants (13.79%).

Despite the decline in overall coveragean turion density in the treatment areaeaseal by
39.3% (64.50 turions/nf) when compared to fall 2@146.29turions/nf). However, it was still
almost 606 below 2013pretreatment baselif@58.59 turions/r). Although this was
disappointing, it should be noted that two sites (poirit 83 turions and point 82 74 turions)
accounted for 46% of all turiondn the control areas, mean densigclined almost 2 over

fall 2014 levels(86.74 turions/ni) to 69.69turions/nf. Densities in the treatment area were
highly variable(+/-203.4§ whencompared to fall 204(+/-74.52 . The control
deviationdroppedo +/-91.88(downfrom +/- 138.68 in fall 20131

0]

ar
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October 2016 Ponar Dredge Turion Survey:

Live turions were present &6 of 85 points (65.88%overaggin the north bay This was a
51.35% increasen distribution compared to October 2015vhen we found turions &7 of

85 pointg(43.53%coverage (Figure10) (Appendix I). This total wa23.29% lower than the
73 pointswith turions(85.88%coveragé found during the original 2013 baseline pretreatment
survey and wasqual to the 2013 posttreatment distribution when we also found turions at 56
points In the control bays, coverage dropped frafnpoints (82.76%n 2015 to 20 points
(68.97%)in 2016 This 16.67% reduction brought the distribution backne with the
September 2013 ardovember 2014otals when we found turions &1 points (72.41%
coverage) and9 points (65.52% coveragedspectively In the north treatment aresgven
points(8.24%coverage (up from four pints @.71% coveraggin 2015) were predicted to be at
the nuisance level with densities >200 turiorfs/fihis was &5.00% increasehen compared

to fall 2015, but was stilf3.08% belovithe 26 nuisance points (30.59%veragé in the

original pretreatment survey. In fall 281he control bays were again at their 2013 baseline
total of fournuisancepoints (13.79%).

Along with the increase iaverall coveragenean turion density in thenorth bay increased

by nearly33% (85.75turions/nf) when compared to fall 26X64.50 turions/rf) and was the

highest of any fall surveyHowever, it was stilhpproximately 5% belowthe 2013 pretreatment
baseline (158.59 turionsfin In the control areathe mean densityearly dubled to 127.52
turions/m2. This wasre82.98% increasever fall 205 levelswhen we found9.69 turions/rh

As in the past, ensitiesn both the north bay and the control areas were highly variable with both
having standard deviations that weearly twice the meaa In the north bay, the deviation

declined fromt+/-203.48turions infall 2015 to+/-157.70 turions in fall 201,6vhile the control

a r eimcsedsed sharply from/-91.88turions in fall 2015 ter/- 23502 in fall 2016.
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Table 1: CLP Turion Surveys- Summary Statistics
Big Chetac Lake, Sawyer County
May 11-12 and September 289, 2013 November 12, 2014

October 1718, 2015 and October 3031, 2016

North Bay Boat Landing and
Treatment Area Western Control Bays
Summarv Statistics: 2013 | 2013 | 2014 | 2015 | 2016 | 2013 | 2013 | 2014 | 2015 | 2016
y ' Pre | Post | Post | Post| Fall | May | Sept.| Nov. | Oct | Oct.
Total number of points sampled 85 85 85 85 85 29 29 29 29 29
Total live turions 627 282 183 255 339 92 85 117 94 172
Total number of points with live turions 73 56 49 37 56 23 21 19 24 20
Frequency of occurrence 85.88%)| 65.88%| 57.65%| 43.53%| 65.88%| 79.31%| 72.41%)| 65.52%| 82.76%| 68.97%
Points abr above nuisance level (+200)m 26 7 5 4 7 4 1 4 4 4
% nuisance level 30.59%| 8.24%| 5.88%| 4.71%]| 8.24%]| 13.79%| 3.45%]| 13.79%| 13.79%| 13.79%
Maximum turions/m 731 1,011 387| 1,591 1,011 237 430 645 344\ 1,247
Mean turions/m 158.59 71.33| 46.29| 64.50| 85.75| 68.21| 63.02| 86.74| 69.69| 127.52
Standard deviation/m 151.88| 142.93| 74.52| 203.48| 157.70| 71.32| 88.07| 138.68| 91.88| 235.02
Standard error of the paired difference 0.72 0.67 0.98 1.02 0.46 0.57 0.92 1.56
Degrees of freedom 84 84 84 84 28 28 28 28
t-statistic -5.65 -1.74| +0.87| +0.96 -0.51| +1.91 -0.87| +1.24
p-value "<.001| *0.04 0.19| 0.17 0.30| *0.03 0.20| *0.04

Significant differences = *p < .05, * p < .01, *** p < .005
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Statistical Analysis of Surveys:

Using a paired-test to comparéne results othe 205 and 2056 Octadoersurveys, we found

that theincreasein the north bay turion densities wasot significant (p = 0.17) (Table 1)

However the Chi-square analysis showedrderately significant increase indistribution

(p=0.003. The reason for the lack of significance in the overall increaséhire nor t h bay
turion density seems to be tlergenumber of low density points in deep wadeeas where

CLP appeared to be recolonizinglthough these pointsontributed to the significant

expansion value, they tended to damteriarger densityncreases seen in shallow waters

This resulted ira pvalue that was only suggestive of a positive incréasiege overall mean

density

In the control areasye foundthe increase inturion densities wassignificant (p = 0.04),
but, the decline in distribution was not(p = 0.22) Analysis of the 2015 and 2016 maps in
these areaevealedhat the decline in distribution primarily occurred along the deepwater
edge. This, coupled with a few very high density points (maximutn2df7 turions/rf) in
shallow waterproduced the significant increasemean densities seen in the control areas.
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Appendix Il:  2013Pre and Posttreatment 2014and 2015Posttreatment,
and 2016Fall CLP Turion Density and Distribution Maps
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Curly-leaf pondweed

(Potamogeton crispus)

Exotic Species
Pretreatment CLP Turion Survey
Big Chetac Lake East Side

Boat Landing B
Sawyer County, WI oat Landiog Bay

May 11-12, 2013

West Side Control
Area A

/ﬁ Lo 4

Turions/m2 - Impairment

None Found
e 1- 50 - None
e 50-100-Very Low
@ 100-200-Low
@® 200 - 350 - Moderate
@

N
> 350 - High
W+E .~ Proposed Treatment
[ Final Treatment
S .~ Control Area
0 0.25 0.5 1
I Miles

16




17



